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ABSTRACT 



A liquid crystal apparatus includes a liquid crystal panel in 
which pixels arc arranged along a plurality of rows and 
columns and a thin-film transistor is connected to each pixel. 
.During a first field srft in jnp rrijffll a — t piilrr nf m infllr 
OtsL polantY is snnnliftd rn rhr pirrlr tn n^n - yu^^y r nT > 

the Pixels alnnfr <vM rnnrr +»A . r „ | ffn n f , m ] n f ^ 

opposite to that of the re set pulse is sunpl j ^ fff l r /* j Yr i y rp 
the nhels for writing nn th T l p.y^ n |nnr , WM> rmn ^ 
Pixels, supplied with the r««t ^ nintainri 1f ^ 

vflltage based nn the rreer pni</> ,thr^.i f j l ^, l | tnft fi rfTt firl( | 
^"ninp pfirimt D«inn g ? s mnd field s^nnin^ perio^ i 
subsequent fo the first fiftld vanning period, thewrite-j^e 
js s i mp l e ^Irrtivelv to the pi^k fnr wrjtjnp on thP p ,^ c 
fllonp ihr n dd rmv? find % rgg f( t pnio .c mpp ijH t 0 
Pixels for non-selectivel y erasing the pixels alo n g thrj*^ 
KWs* The pixels supplied with the reset pulse are maintained 
at a voltage based on the reset pulse throughout the second 
field scanning period. A period of time from application of 
the reset pulse to a pixel to application of the write pulse to 
the same pixel is equal to a period of time from application 
of the write pulse to a pixel to application of the reset pulse 
to the same pixel. 

4 Claims, 6 Drawing Sheets 
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1 2 

LIQUID CRYSTAL APPARATUS AND signal electrodes, and a ferroelectric liquid crystal 

METHOD OF DRIVING SAME interposed between the scanning electrodes and the 

signal electrodes; and 

tnwJZtl^lTl^lSE^ Ser - No - s i 7; s , for °! ternate,y *• and — d 

the first step being operated such that a voltage signal for 
BACKGROUND OF THE INVENTION aligning the ferroelectric Uquid crystal in one alignment 

state is simultaneously applied to pixels on scanning 

1. Field of the Invention electrodes corresponding to interlace scanning of the 
The present invention relates to a display apparatus using 10 scanning electrodes, the scanning electrodes are 

a ferroelectric liquid crystal, a liquid crystal apparatus such sequentially scanned, and a voltage signal for aligning 

as a shutter array, and a method of driving the same. the ferroelectric liquid crystal in the other alignment 

2. Related Background Art state I s selectively applied to pixels on the scanned 
In a conventional method of driving a liquid crystal panel. sca nmng electrodes, and 

as described in U.S. Pat. No. 4.840.462 (Philips), a reset is flie seco ? d f tc P being operated such that the voltage signal 
signal and a write signal are time-divisionally inserted in a for ^B^S tnc ferroelectric liquid crystal in one align- 
horizontai sync period. FIG. 3 shows a drive system for mcnt statc * simultaneously applied to pixels on scan- 
realizing this conventional drive method, and FIGS. 4A and ning electrodes except for the scanning electrodes of 
4B show timings of signals in the drive system shown in ^ ^ ste P' ^ volta ge signal for aligning the 
FIG. 3. The drive system in FIG. 3 includes an active matrix 20 ferroelectric liquid crystal in the other alignment state 
type ferroelectric liquid crystal panel (to be referred to as an is ^ct'vety applied to the pixels on the scanning 
FLC panel hereinafter) 1. an X driver 2. a Y driver 3. a electrodes. 

timing controller 4, a reset/write changeover circuit 5. a gate BRffiF DESCRIPTION OF THE DRAWINGS 

line 6, a signal line 7. an FLC pixel 8, and a TFT (Thin Film u^LJUfiiUN I He DRAWINGS 

Transistor) 9. The drive system in FIG. 3 performs resetting 25 FKJ. 1 is a block diagram of an FLC panel drive system 

in the first half of the horizontal sync period and write access according to an embodiment of the present invention; 

in the second half of the horizontal sync period. The FIGS. 2A and 2B are riming charts of signals in the drive 

application period of a reset signal 11 for each pixel 8 is system in FIG. 1; 

shifted from the application period of a write signal 10 by a FIG. 3 is a block diagram of a conventional FLC panel 

few horizontal periods (four periods in the example of FIGS. *o ^ e F 

4A and 4B). A time interval of the several horizontal periods „„ . A ' . t _ . . 

in which the pixel 8 is kept open during application [of the ^ 4B m of ** dnve w 
reset signal 11 until the write signal 10 is applied is set so 

that a reset voltage 12 is kept applied to the ferroelectric RG - 5 is a ^ cw showi ng a section of an FLC pixel. 

DETAILED DESCRIPTION OF THE 
8 is kept in the open state) corresponding to almost the PREFERRED EMBODIMENT 

vertical period until the next reset signal 11 is applied is so 

set that a write voltage 13 is kept applied to the FLC in the According to the present invention, when an FLC panel is 
pixel 8. Therefore, the pixel maintains a display state for a to ^ c driven m a & interlace mode, a nondisplay field period 
period corresponding to the write signal 10 except for the 40 * s uswl a resetting period, and impurity ions stored on 
several horizontal periods from resetting to write access. u PP cr and lower electrodes of each FLC pixel can also be 
In the conventional example, since the application period rescL For rcason * aD kterference of impurity ions 
of the write voltage (positive) is much longer than the with a wnte operation can be eliminated, and the FLC panel 
application period of the reset voltage (negative), the voltage can bc aPP^P^^y <Wven. 

applied to the FLC pixel 8 is concentrated on the positive 45 1 * s a block diagram of an FLC panel drive system 

side on the average over time. For this reason, as shown in according to an embodiment of the present invention, and 
FIG. 5, impurity ions 14 present in an FLC layer 16 in the FKjS. 2A and 2B are timing charts thereof. In the drive 
FLC pixel 8 are shifted and stored on upper and lower system shown in FIG. 1. the Y driver 3 in FIG. 3 is divided 
electrodes 15 and 17. The behavior (particularly, a write ^to a Yodd driver 3-1 and a Yeven driver 3-2. The FLC 
operation) of the FLC is undesirably interfered by an inter- 50 P** cls constituting odd fields and the FLC pixels constituting 
nal electric field generated by the stored ions. evcn fields m independently driven. More specifically, in 

the drive system of FIG. L pixels 8 in the FLC panel 1 are 
SUMMARY OF THE INVENTION interlaced by a TFT 9, an X driver 2. the Yodd driver 3-1, and 

The present invention has been made in consideration of ^^ZZ^L™ ^ » ** ve ^ 

the conventional problems described above, and has as its 55 ^eme^e Yodd Aiver 3-1 dnves gates of odd gate bnes 

object to provide a method of appropriately driving an FLC ^ T™* T " *? VCS ° f even V 

panel to eUminate interference^ in£urity ions wi* a write V A ft**™*?" ***** " d . * *T V *"T* agMl 

operation when the FLC panel is driven in an interlace ate ? M f * a ™ hed every fc honzont* penodfrom a resetf 

raodc * wnte changeover circuit 5 to signal lines 7 (FIGS. 2A and 

" ..... 60 2B). Each write signal is a write signal obtained by holding 

The present invention is characterized in that a nondisplay a vidco signal samplcd # a ^ cor^^g t o each 

field period is used as a resetting period under the assurap- pixcl by ^ of onc hori20 ntal line. 

Hon that the FLC panel is driven in the interlace mode. In an odd field period of the video signal, as shown in FTG. 

The present invention is characterized by a liquid crystal 2A. gate pulse application of the Yodd driver 3-1 is shifted 

apparatus composing: 65 from ^ of thc Ycycn ^ 2 by fl w hori20ntal 

a. a liquid crystal cell having a matrix electrode f corning A write signal 10 is applied to pixels on the odd gate lines 
pixels at intersections between scanning electrodes and 6-1, and the reset signal 11 is applied to the pixels on the 
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even gate lines 6-2. A write voltage 13 is applied to the 
pixels on the odd gate line 6-1 during the field period, 
thereby continuously performing a display. A reset voltage 
12 is applied to the pixels on the even gate line 6-2. thereby 
performing a resetting operation (FIG. 2B). During the even 
field period of the video signal, signals opposite to those in 
the odd field period are applied to the pixels on the gate 
lines. A reset voltage is kept applied to the pixels on the odd 
gate lines 6-1 to perform a resetting operation. A write 
voltage is kept applied to the pixels on the even gate lines 
6-2 to perform a display (FIG. 2B). The positive and 
negative voltages applied to the FLC pixels cancel each 
other on the average over time, or the polarity of the total 
voltage is slightly shifted to the negative side (since the 
absolute value of the reset voltage is preferably set to be is 
almost equal to the maximum value of the write voltage), 
The impurity ions are attracted to the side opposite to the 
write interference described above. The FLC and the impu- 
rity ions are reset to appropriately perform the next write 
operation. An appropriate display corresponding to the write 
voltage can be performed. 

According to the present invention, as has been described 
above, when an FLC panel is to be driven in an interlace 
mode such as NTSC'HD, a nondisplay field period is used 
as a resetting period, thereby assuring a sufficiently long 
reset period. The impurity ions in the FLC layer can also be 
reset thereby performing an excellent write operation. 

What is claimed is: 

1. A liquid crystal apparatus comprising: 
a liquid crystal panel in which pixels, each comprising a 
pair of opposite electrodes and a ferroelectric liquid 
crystal, including an impurity ion which migrates 
within the liquid crystal according to an applied 
voltage, provided between said opposite electrodes, are 
arranged along a plurality of rows and columns and a 
thin-film transistor is connected to each pixel, 
wherein, during a first field scanning period, a reset pulse 
of a single first polarity is supplied to the pixels to 
non-seiectively erase the pixels along odd rows, and a 
write pulse of a polarity opposite to that of the reset 40 
pulse is supplied selectively to the pixels for writing on 
the pixels along even rows, the pixels supplied with the 
reset pulse being maintained at a voltage based on the 
reset pulse throughout the first field scanning period; 
and 45 

during a second field scanning period subsequent to the 
first field scanning period, the write pulse is supplied 
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selectively to the pixels for writing on the pixels along 
the odd rows, and the reset pulse is supplied to the 
pixels for non-selectively erasing the pixels along the 
even rows, die pixels supplied with the reset pulse 
being maintained at a voltage based on the reset pulse 
throughout the second field scanning period, 
wherein a period of time from application of the reset 
pulse to a pixel to application of the write pulse to the 
same pixel is equal to a period of time from application 
, of the write pulse to a pixel to application of the reset 
pulse to the same pixel. 

2. An apparatus according to claim 1. wherein the first 
field scanning period is an even field scanning period, and 
the second field scanning period is an odd field scanning 
period. 

3. A method for driving a liquid crystal panel comprising 
a liquid crystal including an impurity ion that migrates 
within the liquid crystal according to an applied voltage, and 
scanning electrodes and signal electrodes crossing each 
other, said method comprising: 

a first step of executing interlace scanning to scan selected 
ones of the scanning electrodes by applying a writing 
voltage to pixels on the selected scanning electrodes to 
perform writing of the selected scanning electrodes 
during a single vertical scanning period; and 

during the single vertical scanning period, a second step 
of executing a scanning of scanning electrodes that 
were not selected at said first step by applying a reset 
voltage to pixels on the non-selected scanning elec- 
trodes to perform a reset of the pixels on the non- 
selected scanning electrodes not selected during said 
first step, the pixels supplied with the reset voltage 
signal maintaining a voltage based on the reset voltage 
signal throughout the single vertical scanning period. 

wherein both the writing and reset voltages are single 
polarity voltages and the writing and reset voltages are 
of mutually opposite polarity, and wherein a period of 
time from application of the reset pulse to a pixel to 
application of the write pulse to the same pixel is equal 
to a period of time from application of the write pulse 
to a pixel to application of the reset pulse to the same 
pixel. 

4. A method according to claim 3, wherein the liquid 
crystal is a ferroelectric liquid crystal. 
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